Effects of in utero and lactational 2,3,7,8-tetrachlorodibenzo-p-dioxin exposure on responsiveness of the male rat reproductive system to testosterone stimulation in adulthood.
Previous studies strongly suggested that 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) may cause incomplete imprinting of the male reproductive system, i.e., that in utero and lactational exposure to TCDD may alter the responsiveness of sex organs to steroids in adulthood. To test this hypothesis, male rats born to dams dosed with 0.7 microgram TCDD/kg or vehicle on Gestation Day 15 were castrated at 63 days of age and implanted with graded lengths of Silastic capsule(s) containing crystalline testosterone. Resultant plasma testosterone concentrations ranged from castrate to about fourfold higher than physiological. Male reproductive organs which are imprinted by exposure to perinatal androgens and which are highly responsive to androgen stimulation in adulthood were assessed 3 weeks later. Ventral prostate weight and protein content in TCDD-exposed rats were significantly less responsive to testosterone regardless of the amount implanted. These decreases were not secondary to alterations in plasma or prostate testosterone or 5 alpha-dihydrotestosterone concentrations in adulthood, none of which was affected by TCDD. In contrast to its effects on ventral prostate weight and protein, TCDD had no effect on responsiveness to testosterone as measured by ventral prostate DNA content; seminal vesicle weight, protein content, or DNA content; penis weight; or plasma LH concentrations. We conclude that in utero and lactational TCDD exposure inhibits imprinting of ventral prostate weight and protein but does not result in a universal inhibition of imprinting. Androgen responsiveness of the prostate is uniquely sensitive to in utero and lactational TCDD exposure and provides a model to study the mechanism by which exposure to TCDD during fetal and early postnatal development modulates hormone-mediated responses in adulthood.